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Abstract of JP2001243619 

PROBLEM TO BE SOLVED: To provide a magnetic recording tape which is excellent in 
electromagnetic transducing characteristics and running durability even when surface roughness of a 
magnetic layer is lowered up to 1 .0-3.0 nm and total thickness and the thickness of a back layer are 
also comparatively thinly formed for the purpose of enhancing short wavelength output, high in 
reliability of recording and read-out of data, excellent in preserving characteristics in wet-heat 
atmosphere and can be profitably used especially for recording digital data. SOLUTION: The magnetic 
recording medium having a magnetic layer containing at least a ferromagnetic powder and provided on 
a substrate and a base layer containing at least a non-magnetic powder and provided between the 
substrate and the magnetic layer is characterized in that the base layer contains a reformed 
carbonaceous granular body formed by treating the surface of a carbonaceous granular body with a 
fluorine-containing gas and then treating the surface with a steam-containing gas as the non-magnetic 
powder. 
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l» 9 0 ~ 1 4 0 m J /m' T'fe5SI«f!)&fl:* t 10 

w-r* d t. *¥f®. t?2>m*m 1 fctB«©8E»fBgw« 

3~2 0 nmT$.5C:tS#8!;<t-r-5W5tcJBl 

»s -ram** i ~ 3 ©^-rn^us^tB 

cit^3S5] mzffi.&m<Dm&-&o . oi~o. 5 20 

MmTft O . jaottHBfi8i4S©^®!fiS*<3D-MIRAUfef3 
Jc^^B^SSffiST, 1. 0~3. Onm-Cft-5 
d t S#»tt«»*« 1 ~ 4 ©MnWitEiCB 

6 ] m&m&mommt)& 1 8 0 0 xjux 

^K(l. 4 3X 1 0 s A/m) &±Tft9. MfBlfiS 

*x«ttJiJP*/4 7c)a» (1. 0~8. 0) X10"' 
Wb/m ( (1. 0~8. 0) memu/cm') Tft 
*:i4:*#«4:-r*fl»*3«l-50«r»m*»l«K:IB« 30 
©E^vfBfiWfc. 

[0 0 0 1] 

[0 0 0 2] 40 
«#©^IEt>fllI*fcT?**i:i:*«)te©e»*S»Ctta: 
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[0 0 0 3] ifi*f, 5 -n >e^.-^. /1-V^-Jbn> 
fcf i — ^ & ©:* 7 X n > tT i - ^ ©#K. fcPP T . 

-UCfffrnT^-S.,, £©£3&/!!&©aSOB^j«#:©§l| 

tUSoT, fBfi*£S©|6]±a<3iKg;fc$n5„ *fc« 

[0 0 0 4] tt$(Bft«R#tt. £j«»Jg&£© 

■f-l/T±B©J:'5fc*£V>B»*« (fffltlBft* 

») «tt»*o»«nj-fx*/ha 

<T-5. -€-©#»f4£ft±£-tt-5. ft£t^ttl8£14Ji£H 
a»E»tt#<0£»S*<?-* 

T©w^) **#a*s;fc»fcttae:jitt¥». a*. 

ifiCfH^SlBfflSTl. 0 — 3. Onm-Cft^dt^ 
■ OMtT*)BS»tffcl3. ttan, j£fTtt©{g;T£ 

*<bfc»^tett, a»f-^oi5S»tti3MEt)lfi 
TT^fcfe, /ty*«©#Ktt, *D«L«Hfc*rt-* 
& *F& j£fr*MVtt Slttt * it 5. £ * t >b&K \Z tt 3 o <s 
U ±G©<fc o Ka«r— :/©JWbK#t> TTflSJi. 

a* v t> m cd j? $ t> tt « w» < «l ft 6 n - 1 3&«ifisB fe 

•5. 

[0 0 0 5] amtB©i«#:©±P, *L.T/Xy^»©JP 

- 2 1 5 3 5 0^^$g(CP^^nTI/^-5. ^LT^©^ 

aSt^— ^"©^JP* 1 0 um. rty?i§<Dmm&0 . 5 
(imlCL&iftCO^CO, ft-5VHiSfc^Jl^r9. 5 /x 
m. A'-v^S©^i*«:0. 5/tmiafcI«(5feC0)!i^ 
tf£*VO>-5. dtie»©Ji^fc*JttSA'<y^^C«. W 

«ej±t^ufc^fftt#-^©fci!e>»c. tfr#©iifiiT 
nxfeo. *fc«#oDtt«T?tt, tt*siw««[?tt©*- 

[0 0 0 6] /N'-y^^Wie^*® 1 ?^. #-f H 
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[0 0 0 7] #$BSJIi#tt. m%T--7<D±m& 1 Onm 

&,ftm<> fr-ortvi?mv>mm*>o. 2~o. 8wm 

JR. iWEt#ffl¥6 - 2 1 5 3 5 O^&WfcEfc©**? 

ttfcHflERtffia&WfK^i&i 

a^ufc. una. ^fT^^05gT5^(c*-^>^ 

9 v V tHW&M * 6 JKff < -5 £ £ b TV* 5 

[0 0 0 8] *H-C. 77^^^fc*-*>^7 20 
y ^ *HO«Itlia«sW|{3nTV>5 (fl^, 4 6i, 9 
•ft. 19 9 1). u0MTIiif»77^^^C 

[0 0 0 9] 30 

gm^Sr[S]±^-i±Sfc*ai4BOT*®m$* 1 • 0~ 
3. 0nmfC/h^<L, £#£>jP#-, A*y £JI<DJP*fc 

[0 0 10] 

[iSH$**1-Sfe*(D^©] #3fiiJMftt, TttJifcl* 40 

set*. ^tjtRwwfflKb&aai^-^oflittaEift 

[0 0 11] *fEBJ«, 5iW&±\Z'J>tL< tb&v&teM 
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£?* mf$.m&m&-v $> . 

[0 0 12] *%BJ««T«ffi«-C*-5C:<h*W*L 

1 WE3kRi!t*KI»tt«:tt, *»=»r*««JI»*«9 0 
~ 1 4 0 m J /m' T&*K3iM*&&#£-£W-f 5 d -h 
*»«fcT*««E»8M*:. 

2 i»E&*«*Ktm<m¥i5tt^lM 3-2 
0 n mT*S t i t iSAGftl^. 

3 WE55:»^^Kt»S#©^JDffi*tWET«!5Stc*5tt 

4 SffESStt^cOiS^O. 0 1~0. SiMm-C&Q. 
ja^*flEB14Ji©S®ia$ #3D-MI RAUffiC J; -5 tf<fr®¥ 
i$*S5ffi£T. 1. 0~3. 0nmTfe5:t»{St 

•raa&EfiMSMfc. 

5 ifEJK14®©t/tSBE^*i 1 8 0 0 x;UX^y K ( 1 . 
43X10'A/m) £LtT&9, ffiEttttJKBttfntt 

tc)j5* ( 1 . 0~8. 0) XI C'Wb/m 
( (1. 0~8. 0) memu/cm 1 ) 
W«t 1 ~ 5©t>W 1 gflcEftOtt&E 

[0 0 13] 

T\ #SSBJcogW£#t£-f t^T#-5t)(D-C^tl 

(:Mt5iiiA«9 0~14 0mJ/m', JgK£?£L 
<tt9 5~13 5 m J /m' WffifflWfcCDA^il^^n 
■6. EPS, *f8WKttfl!^&iftKI»i**8m#tt. ■€■ 

[0 0 14] IPS, *BWtt&*R*JH»«t#©*iB 
ft. tfrfcHMitt («*teWtt) fctlb, i^cnST 

BPS, tttitt«W£<ffl& 
ELfc±-5CjCie«t88ak:*^T±EaS*S*U#*C 
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lit (1 9 7 6) No. 5, PP. 433-440) 

10 0 15) fflfiJS7Ktea>«!5£8ctt:. «T©310T-$. 
•5. gi&Ttf-* — CtK3 0m 1 SAn, -?-©±lCi^3 
0 m g WD" bTTKtC ittr^fflroiS^KJ; o 

-To 

S ; 1 5#Wl*K A ; 16-3 0fJ>> A ' ; 3 1-4 5 
g\ B ; 4 6 — 6 0©\ B' ; 6 1-7 5#, C; 76 
~9 0g>, C ; 9 18>BU OSSfttO 

[0 0 16] Il©J;3&*R«*Rf&ttfctt. Hffi. * 

[ooi7] o~5 o -crojajs. $C 

©iB'&W^ttfl'EEtl/T. 7<y^77X 1-1 0 OmmHg 

(133~13300Pa) , gfSf&WtfX L 
T 1 — 7 5 OmmHg (1 3 3-9 9 7 5 0 P a) , ^ffiltt 
^XiL-T9~7 5 9mmHg (1197 — 100947P 
a) ©ttfflfreajtSft*. SJ©JE^«« ffiS«SBET 
fir^n-S^, gcmmHg— 2 k g / c m" (»HPa~2 0 
OkPa) commftlr'irfrnz. 7 7«M^XTH 

T®^ 1-6 0^»%, ».St'<ai 0-4 0^1;% 

##^X(OSitatt. a*, 5 0 - 1 0 0 0 m 1 «F 
Sb<tt 200 — 800ml i&gtt 15 0 — 3 
5 0 *C. #£L<te 200-300 "CT-, &9l$Mt2Sc 
»~R+II9M. »*b<ttl~10«rMT?»t). »SK 

<h7&tT#-i>o 8k»R*»»li#©¥^» : p-!i--f Xtt, 3 
-2 0 nm75W*b<. 6-1 8 nmWOIffSUK 
[0 0 18] #f8lK©&&lE@J«#tt, *gff**<3~l 
OjtmOWWSK, 3-9 Mm*<JEtC»* L/< . 
at£Jf<£>/»#-«, #£L<teO. 0 1-0. 5MmC0H 
fflt?$.t). MtSf*b<«0. 0 5-0. 3 0 um<Dm 
1T*0, TifcSroiltSte. ffSKttO. 3-2. 5 
Mm. £L<«0. 5-2. 0/imf»0. A* 
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\y£®<£>JP*te. 0. 2-0. 8tfm?JW$K. 0. 
2-0. 7 Mm©9eaa<HK:S?£ LH. fi£14JS© 
4>'i>®W&®&$R a«. IffiKttl. 0-3. 0 
nmTafeO, S(C<lf^b<ttl. 0-2. 5nm©8Sa 

[0 0 19] ±5£cDffi£^S®&#£#£»::tt, KTifil 

W«*«tt»*fc»LT»*L<J4. 5-5011%, 
3EfCjf?3:b<«5~3 0Si%©«iTS5. 

L < « 1 0 - 2 0 n m. EfclS? S KttlO-18 
n m©»Sf«*-*>7"5 * <h¥*3&^-!M X*»# 
SL<«l~3 0 0 nm, Ii;ff*b<tt3~l 2 0 n 

tr) fC^UTj(fSb<«l~9 011%. JgK$f£L< 
tt3-8 0Ii%, ^fcffSl/<»5~7 0«iX©tt 

20 

[0 0 2 0] *R*«B»fc*^T. WtMMMXitt' 

>^5y.f0 1 F^tt : p-9-'fXK:-3l»Tt>±BBtra«T» 
-5. 

[0 0 2 1] *BW«|#fc*^T. ±B3fc»«*K»S[ 
30 ff. *-#>X5 -5 
©iMX (BUT. r^-y-fXj if 5) tt. 

aaiaiw^Kfttt^Jtio^i&en*. bps. tww-f 

3&»««7!»Sett (fc#U J5^715«S#«iii75SJK!Ii 

^®#tt. ^r^T^ot, fr-DBVlfr 

[0 0 2 2] K8W*©¥^8Ht:iM Xtt. ±B» 

#im XrogflWSTfc o , 1550 0 mofM&z-D 
±$zmn<mfe&3£Murx£>tz'b<DT'&z>. sfc, K 

m^mm&^mmu, &mw<n (fitiA/fiMfi) 

©ttOJHB^^ftT. Sfftftifciu ±IBfi)# 

*. Ri;<<2)©»*tt. ff^TiMSlS^&^Sb. (3)© 
50 ftM&jBM«!>EI8>J«<«V^&, (S«lg/Mttl 
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coo23] -5-ut, m#<DMVft>miz.e>m&. 

$?«if^. (®*ft&/J3i£7!;5iS£) ©ff« 

[0 0 2 4] I10J:"5a««E*«#K:«ffl-r*»ttJB 
tt, »*U<ttffiE»afK*»0. 3~3Gbit/inch 
1 (0. 0 4 6 5-0. 4 6 5Gbit/cm') jgKfctSES 10 
$Eft#5 0. 5~3 Gbit/inch' (0. 0 7 7 5-0. 4 
6 5 Gbit/cm') T&1>„ 

[0 0 2 5] J10J:'5Jtt»*a!0«*8B««tflcTJlt!B« 

[0026] *mw<Dmfa.mmmmzm&sii3c&fc£ 
jf&tt@©#i*#-jif8#T£, 7*^^;na»wttoi^i 

sS^ * f -5 v X t^A T^ffl $ tl S <fc Jifjg T * -5 . 
[0 0 2 7] M. *HSlW#»c*^T, «£t4B£±BE£ 

l~0. 5 Mtn^fllCMS^. J$— Tfl^JMBK: 
Lfei:oJ:'9a:iBf|JlttttJm«tt : FOBttlH>#tttt 40 

1*t¥l^S$ftS*<0. 03~0. 12/im 
TT, »att*JR«&*0»ft ; P*'fX*«8 0 A~ 1 8 0 A 



#88 2 001-243619 
8 

BJl©&^KIii«#©attffl©t/iBi2> (He) tt$?£L< 
tt 1 8 0 0 XJI/^r-y H ( 1 . 4 3 X 1 0 s A/m) 
±T»t), IfcffiL<tt2 0 0 0i;PXfyh* (1. 

5 9X10') A/m^±TS0. L < tt 2 2 
0 0~5 0 0 0z;Wfy K (1 . 75X10 S ~3. 
9 8 X 1 0 5 A/m) ±Htt9!?rT?ttfc^jJ». 
ES'xy h*©&&K£t>&^±|g;M£*T3£#A£4T. 
•5. 1 8 0 OXJPXT-y H (1. 4 3xlO'A/m) 

&14H©8:*l6BJfit&&BmfciO. 18~0. 65T 

[0 0 2 8] #893©«ttH©+'fcB 3 l l i%*BBaSRa 
tt, 3D-M I RAUteKiOfflJJgSftaffiTJ&O, # 
»flT?tt»*L/<ttl. 0~3. 0 nm. MfC»*L< 
ttl. 0~2. 5nmt*5. 3. 0 nm%Mz.Z> tffi 

-r*«MWSl!Bft»IW*i:t3&»Hlii:36t«f«rtia«**. 

?SS<E3IU-h**S-rafc«>fc:a«'\y H©0lB**fi£ 
*©l2&->X'7 i i»CJt^T0. 5 ~ 1 flri^±±tf 0 . 
•J=TH9-f^*Ttt?— !/*ffa**0. 5~lffijy. 
±±Vf Si^S*** 0 . IgA y K/fc — h U y S^SMft 

H£©»D14*IM*TSH»»»:EFa*»*. *%HJ©i« 
*TttiSIlittI tlLfc 3 *5E*y h «7-*/Vf > 

[0 0 2 9] flflt&ltt. ^ffl^n?>a*©m • Sft%tt 

Jb-&T«/Bu jAmmtzmm ml Km) . s 

6 ces, as) jn*T-ct>»iH»jaa«*n*n«ffi* 

[0 0 3 0] ift±T2l©IIt:*^T, T«^3feS 

$na;tJ6tc, mvrtefiatt@©s®!|#i4ati*]±u a 



( 6 ) 

9 

"f£> £ £atT€rHKffitt#©*#?Ba©lS)± i £igs £ i 

*v^£ftJ£L-fc;fefTliSt>fce> "Til 

[0 0 3 2] a»e»©***fb/!BHBaMfcfcfl'^. IB 
*h5s/*««#lRj±-r*. — «K:tt«t*±fc-y— *E 20 

^-XSfflHiCititjT, S&ttJf © :i ^ ^ »^4£S^:: 
[6Lt-^;*5. 

[0 0 3 3] v;^^^ 7tt^CS:0, H^B2^-s<0 
^-XteB^#©*&&f"gEjrc &oTi5 

©^-^fl-fc, ■ftEftAfKtt&LT04MB/=i;th 30 

©*£»«#:«*!»© $> z m^WiM&mmm&z^-x 
[0034] [«&■] m^mummx'$>^>x'b2msi 

[oo3 5] m\±m*mmxffii&-r2>mtisT\$, mm 

[0 0 3 6] *fS^©«i^e®J«^tt, T^Hi^ttH 50 



#M2 001-243619 
10 

*H««jHatt!BortK:±)H*rai*. xttsacicMrr* 

■>z>yh't>'->iyhffi (W/W) T*>, T»JB*«tt 
(W/D) TfcflMfcT?**. *jfi#sp©j«*»6PI«r, X 

fflTi*. ]BffJlT<b±ffltttJ|0!>«Bttd«Jil<t:T# 
[0 0 3 7] [3SJK14^*] *5fiWK:«ffl-r 

mz\tffife<DMT&J>\-\ZA 1 , Si, Ca, Mg, T 
i, Cr, Cu, Y, Sru Sb, Ba, W, La, C 
e. Pr, Nd, P, Co, Mn, Zn. Ni, Sr, 
BS£©Bfm-Ct»*>*bai>. <NHc, Al, c 
a. Mg, Y, Ba, La, Nd, Sm. Co, Ni© 
'>& < £ -b 1 "3 & a - F e ftncttt C L 
CoBF e £tt*I«Mttf«JflinU 
#&&Sft*©T#fc#*L-Ki Co©^W»«FetC 
lBf X~4 oeTXtffftK . £<=>f::i?£L 
<IJ15^~3 5lf%, J;0»SL<«2 0^ 

1. 5if%~12I?%W*K, $SC»*L< 
I4 3R?X~1 0ff%, «fcOSf*L<«4JS^%~9 
BTPXT**. A 1 tel. 5Hf%~12Sf%A^i 
L<, *6K»*U<f43R ; pS6~l OK'^FX, <fc0» 
SL<ij:4S?%~9f?%Tc&l.„ YS^ttfH:** 

m. ttmm±$it££xftWim\z$>t>frvis?>mm&n^T 

t>*»St>a^. #^BS4 4- 1 4 0 9 0 

tt^BS 45-1 8. 372-^. #&B8 4 7-2 2 0 6 
2#, 7 -2 2 5 1 3*t, «r&IB4 6-2 8 4 

6 6^, #&HS4 6- 3 8 7 5 5f, #»BS4 7-4 2 
8 6§, #»BS4 7-12422 ^BS4 7-17 

2 8 4§, 4#£;Bg4 7 -1 8 5 0 9^, #^BS4 7-1 
8 5 7 3f, #«BS 3 9- 1 0 3 0 7^ 1#«BS4 6 - 

3 9 6 3 9^, *ffl<&trSg 3026215^. |f| 3 0 3 
1341t. IW13100194-5?, IH3242005 
•*§. |s|3 3 8 9 0 1 4^&<h*f;ig2«c£nT^&,, 

[0 0 3 8] »«tt&«t&*fc»4il>*©*flMM&. Sfc 

I^SCiOfenfcfeWifeffl^Sit^Tt, TIB© 
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hj 2 a. 

*f «»ft*«*a<»*L^. 10 

[0 0 3 9] *%9i0ttttJB0tttt&liiMe$ B ETffil: 
&2>itmmffi (S.bt) T3H*-tf4 0~8 Orn'/gT* 
0. »SL<tt4 5~7 0Bi7gT»5. 4 Om'/gRTT 
tey-f X**ii5<fcO, 8 0m 1 /e&L±T\Z¥-mt!.&mt>m 
K<<«F*U<att». *SSH<DttttJ|0»ttti:t»*0!)il$ 
X« 8 0 - 1 8 0 At?J 0 . !?$1/<H100 
~ 1 7 0 A. JEfc£? * b < B 1 1 0 ~ 1 6 5 
»«tt»*©¥^ft«ftttO. 0 2/zm~0. 25/im 
T&O. $?£b<«0. 03Mm~0. 
0, £ £.K:0?£b< teO . 03(im~0. 12/imTib 20 
«... 5SlSStt*»*ro¥^^«lt { (fttthft/MSIlS) ©¥ 
i$} tt3~ 1 5*tjf*b<, S^CIS3~10*WS.L 
V*. ffiS14^S^*©fiafPBSYt;as ttfcflf, 9 0-17 0 
A-m'/kgT-^O, #£b<«l 0 0-1 6 0 A • 
m'/kg, HlC$f£b<«l 10~160A-m'/k 
gTJ5. 3fi&tt&Jg»*CD}ftl£ftttl 7 0 OljWr 
'yH~3 5 0 0lMryK (1. 3 5 x 1 0 s A/m 
-2. 7 9 X 1 0 s A/m) #«F£b<, Wcjf?£b< 
1118 0 OlMf7 F-3 0 0 OlMf^ h* (1. 
4 3X1 0 s A/m— 2. 3 9X10'A/ni) 30 

[0040] mm.&&mB*<D-£7km\t o . 1-211 

H /B S tft^ffl <h ©ffl^lf \z £ 0 SSMtTS d £ a< 
jtf^bVi. -5-ro36ffl«.6~ 1 2TS5*. Jf?£b<«7 

~ 1 it?**. mm&&mmi£<osA uf7u>s) 

®^f*.(*ffiOigStt^CDRaOtt 1 ~ 1 5 ^mol/m' . 
!fSL<li2~l 0 /imol/m', £ S tcjfi; b < «3 - 

t»*KttBT*tt©Na. Ca, Fe, Ni, Sr, NH 
SO,, CI, NO,, NO, &£<Z>fcSttH 

-Y*>©ttft#3 0 Oppm£tTS«-C*n«, Wttfctt 
?L#'>frlA«5rtW£ b<^©<!«2 0fi%^7, $ 
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*©SFD (switching-field distribulion) 

^-X©S FD*t/hS^i. «flSE«E*»->-v- 

fMoFe.O^tffltS, li^lllIOKaSfclS&ih 
[0 0 4 1] [AM7x7-f b*ft*] aM7i7-( 

fc?^ h^7>;H M7x7-f K jet-axe* 
s^ti/ x* h x 5 ww h m<D n u ^ a 

tt> -tWteBfifcOH^Etfl-CA 1 . Si, S, Nb, S 
n, Ti, V, Cr, Cu, Y, Mo, Rh, Pd, A 
g, Sn, Sb, Te. W, Re, Au, Bi, La. 
Ce. Pr, Nd, P, Co, Mn, Zn, Ni, B, 
Ge, Nb&^roiSrf £-&ArT?*>j&>*fc>fcV>. — (Klctt 
Co-Zn, Co-Ti, Co-Ti-Zr, Co-T 
i-Zn, Ni-Ti-Zn, Nb-Zn-Co, Sn 
— Zn-Co, Sn-Co-Ti, Nb-Zn^SC7cf 

«AN^lSS-e{if $ b < tt^ttia* 4 1 0 ~ 5 5nm, MfC 
£?£b<«l 0-4 5nmT&0, »JC»*b<f4l 0- 
4 0nm~t?&5>. 

[0 0 4 2] h7y^®*&±tf£fca&&JsU8£i'N 
¥«5fl*@«4 5nm£rFa*iff Sb^**, 1 Onm 

»fc»4ifiiA^«r». «tttt mm/mm) «i~i sa«s 

SLK »Sb<ttl~7T35^). «^Jt*«/h$VitJK 
14B4 1 W^t*tt«iiS<^ip»*b^^, +»«tiElSltt*« 
*&n«CV). 1 5 «fcO*€r^tt»ft:M©X^>y^>^fc 

ffi(3«k-5ltS®8(«3 0-2 0 OmVg^r^T. tb^M« 

r*a«PflnsT?ai-ria/Ti^»(*:-y-'fX=o. i~ 

1. »fls-S--f X»**->V — yK"r*K:»4» 
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TH*. W.&m-?m%.2tltztfiMJ]Hc\*5 0 0-5 o 
OOlWfyH (0. 4 X 1 0 5 A/m— 4 X 1 0' A 

«H*1MX (*&•«») . #W7C5il©Sigf<hffi. tgSS 

ffifnttKbo s «3 0~7 0 A • m'/k gT&S. as 10 
tt, ^#fcfc«K£/h£<fc«ttiaia**«. Sffifcx-te 

*. i&ft^tlTtts i , A 1 , P*OKft*i& 

yyU>^»ja««aWT?»*. »«EBtt#tc:*fbTO. 20 
1-1 OK*%T&&. ai4#«pHfe^«lCftS-C$. 
4. I«4~12gSt»«, #UV-KJ;D*HMI 
«EflE«3ft^W5fcfitt. «#tt*6 6~l IS 

~2. oR*x**a«n*. ^S7i7^hos^t 
urn a>RBfc/iu *a • ®<b«* • &£g&-r s&sgg 

7M'JT^l/, BU£J5&«&£&£bfc«S6J&b 1 10 
[0 0 4 3] [TflSJB'] *fcTJftafcHT*ffMBI&l*5S 

[0 0 4 4] *»W©T*»fcffl^6n*#«tt»*t 
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0-7^5 7", ISMfeir-f*, «<b*OA, gtfb 
-feUtfA. a-®<b&. y-^-fh. £fl:%*. ~gHb 

-gfrfb^Sfc. KflsxX. ®Kbvy*v">A, Bfe 
fliswnntfA, &{bM&>, KBt/fU9A. &:£ft<*3k 

^*>. tttblEtt. a-ftftft. f-9^Y, W&W 
■7AT&9. HKfl^bVXDte-gtfb? 1 :^. a-fflk 
ft. y-^-f hT*5. a-&<bft«. ttfls-SM":**** 

««ff$i/^ ant. -g?{b^ ^ > teXMm&zw-D x ^ 

%>-mt^i?>\Z. Al, Fe^l~10SI%@^ 
®£A 1 KXtf/XttS i ft§*T«iU MHE^Sfi 
XfctO. 0 0 5-1 /imWSl/l^. !«>SfcJSDTt» 

ftt-fXHO. 01/xm— 0. 5(ira7?»4. W:, # 

XO. 0 8 /zmWiftK, «-tt*JRSMb»T?»* 

¥J4ftMftft*0. SumHTiWffiK. 0. 
2 MmfilTA** SKfiFSLH. jry7&m\tMHt* 0. 
3-1, 5g/mh $?£L<teO. 4-1. 3g/mlT& 
4. #«tt»*©-&**tta«, 0. 2~5II%, » 
SKBO. 3~3fi%, Ht-»*b<«0. 3- 
1. 5 «i*CpHiiM, 3-1 

2t»5*!, pH(!5. 5- 1 1 ©P^**#tjff*U^„ 
#*tt»*Wita®fllttaflt, l-lOOm'/g. 
<«5~8 Om'/g. It»tb<ttl 0-8 OmVgT* 
*. ^iBttf^SfCOHfll^U-f Xtt4 0-1 0 0 0 A*W 
$L<, 4 0-8 0 0Aa»Il:ffSLIr>. DBP (S?^ 
^;U7^U-h) SfflV»fc««l*J4a#. 5-10 Oral 
/100g. »*b<ttl 0-8 Oml/lOOg. Mtr»^b<« 
2 0-6 Oml/lOOgTS-5. JfcSteMS, 1. 5-7. 

«. t««DWfftTti*W. «ttft*OSA Wr7 
U>») K*««a^. 1-2 0 Mmol/m' . »SK 
tt2~l 5«mol/m\ ^ ^ (C«ff * b < « 3 - 8 Atmol/ 

^®(C«A 1. Mg. Si. Ti, Zr. Sn. Sb. 

zn. Yft**-eaisjBit* u t iWi 1 

mmz&$LL^(D\ZA l.O,. SiO,, TiO,, Zr 
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??$.i,^<mzA i , o,, s io,, zro,*3«k^c:n^ 
^Mii a s m»cjs uT&jimm \z LThmtou^ 

§SH I T - 1 0 0 . H I T - 8 2 , FHI^SS a -gHt 
«DPN- 2 5 0 BX, DPN-2 4 5, DPN-27 
OBX, DPN- 5 5 0BX, DPN-5 5 ORX, D 
BN-6 5 0 RX, DAN— 8 5 ORX. &mMmmm 
VC^^yTTO- 5 1 B. TTO-55A, TTO-5 
5B. TTO-55C. TTO-55S, TTO-55 
D, SN-lOO, 3-?>JiWkmmk?-?>STT-4 
D, STT-30D, STT-30, STT-65C, 
a-mitWia-A 0. y-i ASggtft;? 1 * >MT - 1 0 0 20 
S, MT-100T, MT-1 5 0W, MT-500 
B, MT-6 0 0 B, MT-lflOF, MT- 5 0 0H 
D, TO¥ffiFINEX-2 5, BF-1, BF-1 

o, bf-20, st-m. mfamMumtmi e f i 

C-Y, DEFIC-R, a*7Xn-^SAS2B 
M, Ti O, P25, ¥&mWm 1 0 0 A, 5 0 0 A, 

a^-tns«i«bfc'bc!)*»*(f en*. TSWifcaMMt 

*HflM&ft:Sfi££-B-* Z. k. \z J: O&Soro^ST'&S* 

;k ^^-ffl^'^^i', #>Zf7y2, 7-fe 

fifffl-r*»*tt, &K^f!f®#>&& 
t#bT, lt,'0. l~8 0gl%, »*KliO. 40 
l~5 0Ii%ffltltS5. Ttffi®<D*-^>^^<y 
^WJt^SWttii^, 50~5 0 0mVg, S?*b<tt7 
0-4 0 Om* /g, DBPKfftfiteil?£, 2 0~4 0 0ml 
/100g, £?;i;b<«3 0-4 0 Oml/lOOgT&S. 
>7^y ^©^i^f-y-'fXteilS. 5-8 Onm, 
L< 10-5 Onm. £ £ b < « 1 0 ~ 4 OnrnT* 
-5. *-#>^7-y?WpH(i2~10, -^k^teO. 
1~10H%, i'-^SWiO. l~lg/ml##£ 

{SJtUTte* hSS! BLACKPEARLS 2 50 
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0 0 0. 1 3 0 0, 1 0 0 0, 9 0 0, 8 0 0, 8 8 
0, 7 0 0. VULCAN XC-7 2, =.m<t¥M 
#3050B, #3150B, #3750B. #395 
OB. # 9 5 0. # 6 5 0 B. # 9 7 0 B. #850 
B. MA-6 0 0. MA- 2 3 0. #4 0 0 0. #40 

1 0, 3D>t'7>*-#>8S CONDUCTEX 
SC, RAVEN 8 8 0 0. 8 0 0 0, 7 0 0 0. 5 
7 5 0, 5 2 5 0, 3 5 0 0. 2 1 0 0, 2 0 0 0, 1 
800, 1500, 1255, 1250, 7^7-8?^ 
y^x^^y^EC&^&tf'DtlS. lJ—ti>Zf? 

y*s#*ffl&£T8Sfflsufc?>. mm-Qifyy hit 
m\z&m?zmz&zfrCtom'&M-vftWL\sT'bfr3it> 

75 r*-jR>y5yfffi*J 

C0 0 4 6] *fcT*Jik:tt*««»*eBWK:«;i; 

l/7-f>*«U8»*. #';iXfM«t*. #'J7 
5 FSttlBtft*. #U-f 5 H**«ff&*, *U7yftX 

^w>»i&t>ttffl-r*i:a:*»-c**. ^(Dmmtwmm 

62-18564 60-255827 Steffi 

[0 0 4 7] Tttff0»£fflttJIBai£(£S). jS^SJ • 

Kmm • mmwom. mm, mm, ftmumizm^Tte 
m&m\zm-rz>'£9atnmmm-v&z. 
[0048] im-etftn *»wt«fflsn*iis^»itb 

«. ^9^<E»a«««- ioo~i 5 or, 

1,000-200,000. b < « 1 0 , 0 0 

o-ioo.ooo, m&m&$} 5 0 - 1 0 0 0 ga- © 

tfxjk fcfn^TJPri— ;k -?W-f>&, t-^'jjwr, 
jk u;i/^xx^Jk x^u->, 

^*fc«*a^ff, tfvou*>i6tm, &m=tj*xmm 

lit. R3g1»fl&, ^55>»Jlt, 7;p*h«b, 7i"j;u 

i***/-*U73 Hire. #yxxT\>HMB£-fy5' 
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>i*U-f VS'T*'- h<Djg-&%, #'J^U^>t#U 

t.-fr<o&m^mz-z>^xitnmm 62-256219 »c 

Tttfli T? * 4 # * U tr »*> © £ U Ti&<fc fcTx;H$f |» , 

iftft: fcrx;m« tf =. jut***. Jfite tf xju»« £xju 
e - ;U7 Jl/n ififc tf x;nfcg£ tr=;u»f* 

7i/'f>8*a*#, *5atfft«d>ft<tt.iii# 

[0 0 4 9] #U*U^>«f»0«a»4*'JXXT-^# 
■J£U-^>, 3!p'jx— T-;i/3i?ij tSux— 

7j?uxx^;i/#u*-^^- h^u^u-^>, # 

fc#tttt£W^tt£»*ifc»ICtt&SfcJfcU. -COO 
M, -SO,M> — O S Oj M, - P = 0 (OM) ,. - 
0-P=0 (OM),, (fitifc^SMtt***^, *fc 
ttTJl/fcU&JRittaE), OH, NR., N* R s (R«^t 
, X#*->S, SH, CN, )S:t>eitfn^ 
'M£ < t *> t> <h -D « JicD^tt* £ * fc tt#HPKlS 

1 0"' ~ 1 0-'t*/gT355. 

CO 0 5 0] *«WlCffiH6n4J:ft6©IS^«Oft* 
W&«ibTB^t>*-;H MVAGH, VYH 
H, VMCH, VAGF, VAGD, VROH, VYE 
S, VYNC, VMCC, XYHL, XYSG, PKH 
H. PKH J, PKHC, P K F E , B«<t*I*«, 
MPR-TA, MPR-TA5, MPR-TAL, MP 
R-TSN, MPR-TMF, MPR-TS. MPR- 
TM, MPR-TAO, m^it^m 1 0 0 0 W, D X 8 
0. DX81, DX82, DX8 3, 1 0 0 FD, 0* 
1f^->SMR- 104. MR - 1 0 5, MR 1 1 0, M 
R100, MR5 5 5, 4 0 0X- 1 1 0A, 0*#U 
OU^>m—y^y>N 2 3 0 1, N2 3 0 2, N23 
0 4, *B#-"f >*§S/S>xy£;*T- 5 1 0 5. T- 
R3 0 8 0, T-5 2 0 1, A'- / >v £ D - 4 0 0 , D 
-2 10-8 0, ^UXjP>6 1 0 9, 7 2 0 9. MW 
iSA , -fD>UR8 2 0 0, UR8300. UR-87 
00. RV 530. RV280. ^BffHfcSS, 
5S>4 0 2 0, 5 0 2 0, 5 1 0 0, 5 3 0 0. 9 0 
20. 9022, 7020. Htftfl, MX5 0 0 
4, E^MISf>A>SP-15 0, Mtf&m.V7 
>F3 10. F 2 1 0&£#»tf 6tl5. 
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[0 0 5 1] *&W<D4m&®. mtt®fCffl^?>tl-5^ 
^^#SBttft*$£«&tt#K*tU 5-5 0 

r§%<73®h. $f*u< tt i o~3 on&%<Dm.m-cm 

&{th*x;i/&«fflt£ffl^-2>*§-&«5~3 osi 
*%, #'J>>U^>»|&*fflV»*»-&»42-2 Oil 
%. JPU-f V->7*- M42-2 0»ft%C09EH-C^n 

>*ffl^*»^J4^5^<E»M«3&taiff. -50-15 
0*C. Jf?£U<teO~l 0 0*0, *»#^10 0~2 
0 0 0%, J&i$rJS*)«0. 0 5-lOKg/mm 1 (0. 4 9 
~9 8MPa) , P$tS,£tt0. 0 5 — 1 0 Kg/mm' (0. 
49~98MPa) j&tjf? * L^„ 
[0 0 5 2] *f8KO««83»«t#tt*tt< £t>— H*» 

tot, iss^js, $a&mtp\z£it>z>mtid- 

fr £ & £ d £ « t> % 5 A, nffitT 

[0 0 5 3] *5fiWfcffl^*#U-f V^-htUT 
30 tt, MJ l/>y^V>'7^-K 4, 4* -/7i^ 
^ * > >M y -> 7 *- h , ^ ^ ^ > ->--f y 7 * 

— K *->u i/^v 5 ^ y ->7^-h, ^-y^w^-i, 
5-y-fv->7*-K, o- h;u-f s?>5^'f y->7^— 
h. -f y*D>^-i-y->7^- h. h'J7xx;i/^^> 
hU'f y->7^— bmo't y->7^-ha. 

fc, -f y S/T *— h K «t -o T*fefig L fcTf? u -r y 

40 ^U-^>K. 3D^-M, 3D*- hHL, 3D*— 
N2 0 3 0. 3D^-h2 0 3 1, 

su^-hMTL, mmm&Ms ^y*-hD-io 

2. — h D — 1 1 ON, ^y*— hD-2 0 0, 

?n-hD- 2 0 2, ft3E/t'fXJP«. rXt-7a- 
;i/L, fX€^a-;H L. rX^ya-MfXty 

[0 0 5 4] [*-jH>y5yf] *5BW©«ttJBJ4. 
50 BfSK:J:0*-Jl«>^5y^*'&trC£35«Tf**. 
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®IW:5~ 5 0 OmVg. DBPMittlO~4 0 0al 
/100g, J Pi^i|S[ ; ?-y-'f X«5nm~3 0 Onm. pHtt 
2~io. •g-Tkgstto. l~10Si%. ^yX&Kte 
0. 1-lg/cc, *^BJJCffl^etlS* 

LACKPEARLS 2 0 0 0. 1 3 0 0, 1 0 0 
0, 9 0 0. 9 0 5, 8 0 0, 7 0 0, VULCAN 10 
XC-72. ffi#-#>SS. #80, #60. #55, 
#5 0, #3 5. HSte^tS. #2400B. #230 
0, #900. #1000, #30. #40. #10 

B. 3D>h7>*- #>§S. CONDUCTEX S 

C, RAVEN 1 5 0, 5 0, 4 0. 1 5, RAVE 
N-MT-P, TZV-ttm. ^7fi>75-^E 

C. fc^fltfctfSft*. *-#>:75y*£#flWW&£ 

MK&6^u&^#jT#«UT&^£:b&^ < , £ft6 

t*f-T5*CD0. l~3 0Ii%TM, ffll^^W 
TUT*. *-#>^7 5/^tt«ttJiO#«l»ih, 

n^Hffll^A-^^^'yfCJ;!)^. tot* 

aw tc^ffl 3 c n 6 co £ - # > y 7 y * fct±JiB£tt 
x*. m*. mmm. pH&£©5 , sc:^LfcfS4#tt£*> 30 

D, tfL3#BT&i&fbT'<£&<Z)T&5. *^BJC0a 

yy^yzm'W.i *—#>:75 $##tc-r 

[0 0 5 5] [WJftStf] *ffiH©«tt»fcttffl7f**W 
A, gtfb-fcU^A, a-«fltf*, 3 5>^A, £<bS 

*. SMbS*, ®?<b?^>. -WUk 40 

9 onm%sx±T'&tut&}mzfrt>K>teti,\,\ z. 
tip>wmmom& j *'i x\±o. 0 1 ~ 1 u **# * b < . 



#12001-243619 
20 

dtfeoIteTfe^). 3~1. 5g/cc. 

£**Kto. i~5«s%, p h«2~i 1. itmmm 

«1~4 0B*/g*»»*b^. *ft9i£ffl»Sn««F**!l 

A*«K:tttt*fb*ttKAKP- 1 0, AKP-1 
5, AKP-20. AKP-30, AKP-50, HI 
T-20, HIT-30, HIT-50, HIT-60 
A. HIT-50G, HIT-70, HIT-80, H 
IT-82. HIT- 10 0, H/MttSERC- 
DBM, HP-DBM. HPS-DBM, ^—M.fflmM 
ttSWA 1 0 0 0 0. ±*tlH!#3SUB 2 0 , B*it¥ 
IiltSG-5, i7D^-yi7XU2, 7n*y?7sU 
1 . FffllglttffiT F100. TF140. -f tfx>tt 

3 en*. Efte©w*sntt&Bia6i;TJi& 

[oo5 6] mmm 

ffl^ft*, «jn»jtbTttn«W!i*, ^m^ihSdm, # 
fB»*, "Tffl3»*!te£*t>"3t>03jt«ffl*fts. -«S<b 
tU7"r>. -Blt^b^>^7,^>, ^777'fb. S<b 

yU3->, Hffltttt^'Ja-X 77*M->'J3 
Zt J t<D7)l'j3V&miM.* *P'J 7i-)l'X-fik 7xx 

;w#x*>s*. ai-7^)vffim, yx.=.)umwt, -/7i 

X7-f>t. 757 + />i, ^!>'7>Ay7''J>y 

7.<T)l&£.tf J t<D7)\>i3V'&m&, ^*ifcl0~2 4CO 

lATfc#>*:b&l/>) , iJJctf £fte>cD&Si& (L i. N 
a, K, Cuftf) M*ftl2~2 2ffl-*, 

-{ffi, Hflfi, mm. Effi, ANffi7;un— ;i/ (^Ffla«iM-& 
i 2~2 2cot;1/3^vt;1/3— ;p (7FgSftS3"&£-^ 

tfb, *fc»fel/T^Tfc^*b&^) . ^*icio~ 

ff, ca{ffi, EfiB. A\ffiT;i/xi— ji/coi'iTft*' 1 — 
l/i) t*»6a:* ; E/JISW»xX7 i ;P**:ttS?ISIft»xx 
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8-2 20tKi73b*. Ki»8~2 2<DJ«75 

[0 0 5 7] Z.tlZ<DMAtm£\sX\tVBttiWtV\t. iJZf 
•J>g?, rtt/UJUBS. 5^'J>». 5U^f>8, 
5^>&, Xr7'J>t, ^'\>&. *H">«. 17 

— K *i?f;Wf7I/-h. 7SMf71/-h, -f 
Vt^f;Wf7l/- K ^JUS UXf - K 10 
Jl/SUXf-h. ^h*->lfMf71/-h, yn + 
xylf^fJk-h, 2 -X^^^^vJl/X^T U 

— h, 2 -^-^^I/Ht'^I/^I/St— h. 2 -^\^-> 

K ^U-Ol/Jtl^x— K K^^X^ZU— h. HJ 
r->;Mr7l/-h. nfrtimJrl-f ;k 
^ija-^xTj/x-K ifl/>^Un-jl/-^|/ 

•So Sfc. 7)V*rV>**rV'1 VJk, £f'J-fe'J>&, if 20 
•J ->K-;U&, 7M^7i7 -Jl^Xf U>^^-f K 
tflmtt, ^©/x*>^M«tt$iJ. Stt7SX IXf 
;UT3K. fgEgj&T^x-^ifclg. ty>h-f>^ 

mm. ati^fjn, wnxf^a, &£©»«■» 

m^j <sfiia««cS:#fett»ff) i:S0i:st§nT^ 
*. ins©jB»?w. « t «wit»#ttj» , r , ut> ioo% 

^. dne.W^FM^tt3 0S»%£AT^»*L<. $5 

[0 0 5 8] ^sswTtefflanscnsoHiitai. ira 

«, :fccko:ffl3SW^m££*mTi®»3iJ©{# 
jm*aattK:j6i;*»fc:e»sna^s , b©T»*. 40 

fcU*lfll/t«W*, MA. ■Mrt'*tt©JI*c*x;* 

ttt»*K:»b. 0. l«l%~5 0Si%, 0?S:L<t4 
2Kft%~2 5nm%<DffcmT'M$!.2tl2>. 
[0 0 5 9] *fc*5BW7?ffl^6nS*H0ffl©-r' , CT* 50 
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fcte^©-S&te. #&&&*«&© £©ig 

£ig£-r*«£. tttttt&ltea£ttftk:J:£fitt:i:S 

«*JPJtta»©t>©«««fflT*. ^JA«#I«BS6 - 6 8 

4 5 3 \Zff,ffi<Dmm$:m^2>ZtW?&Z>. 

[0060] immaa ^m<Dm^mm^m^m 

r*&*£>H»3«F*K»4 2. 5~7. 5/i 
m. Wfc»*b<»42. 5~7 xniTJiS. 3lW&L# 
«ttJB*fc«ttiJB©MK:«»ttffl±©fc»©T&DHS 
88W-Tt>36»*t)tt^. #T^JI/P#-tt 0 . 01-0. 5 
Mm. 0?3tL<t4O. 02~0. 5/imWli. Z.tl?> 
OT»JBtt4ittOt>0*«ttfflTr**. #$?BJ©(*#:©a 
ttH©JP*ttffi^S^y K©fiSfnffl&{t;:B J S"\y 
7*. E»«^©#«fcJ:D*»tSn*'b©-C*.6 

0f*L-<teO. 01(ira~0. 5(imTfeO, MC 
5fiL<«0. 0 5(im~0. 3 0 (imt?*5 t 

[0 0 6 1] #58iP!l::&S&#:©Tfl&JlT&-5#ai4Jg 
©IP*J4, 0?i;L<t4O. 3~2. 5Mm. *6t»* 
L<«0. 5-2. OjimTW. #%?*!«#:© 

©-C&t). fctA«7f;$e#)i:bTa&-ob^l4^B!e<JlC'>fi 
©«ttft:£"g-/i/T?'b, *%B^(D^^^^-rt)©-Ca&D, 

*«wt*»w»cra-©*«Ri:a&"r c t 

tt*5*T?t>*t«r». *KWK#«tttttT«l«©Sl«a 
JMBXtfO. 0 5TaTt»b<H*t«**«±Ji«ttJi© 
~4 0%OTT'»5^i^U gfi;L<M:3SBatJ|t«& 

[0 0 6 2] 6HTK:, rt'^IfctPHTlfat*. Ay 
*Jitt«#ttfc#*l»±**-JP»jE&£©»*«#-*- 

^'-XaWE 5-9 ©*lffiS^*^-&W^1±4 n t*«T?* 

s. 

[0 0 6 3] A'y ?IC- ^6<Jl-^ ; &^n-5*-^>^' 

5 y ^ 14, ^FiSj&^-tM 1 0 — 2 0 n m©®^^ 
*-#>777> i^tfrflMyOWS 0-3 0 0 nm 
(C©SL<t42 3 0-3 0 0 nm)ClSf«*-^> 
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-fvyf-e&z. — sir. ±feo«fc5&wa^*<z>#- 

©ffi^K{£fflLT^5fc©;$i£<<&.5;t*£>. C©<k5& 

c«t*. *fc»ia^7j-*>77 y v \i.~mz.umn 

— 5 0 — 3 0 0 nm(i(OSL<IJ2 3 0 
~3 0 0 nm) Otttf**-*>^7yi'l4, l#fl 10 

*/h£iB£#J«U tttt!iffl«£ttHMbLT. #««»© 

[0 0 6 4] ^IITffl^SCi^TtStfii'O- 

■T. RAVE N 2 0 0 0 B (18nm) , RAVE N 1 5 20 
0 0B (17m) («±, PD>k*7#-#>&®!) - 
BP 8 0 0 (1 7nm) htfcSS) , PR INN 

TEX90 (14nm) . PR I NTEX9 5 (15n 
m) , PRINTEX85 (16nm) , PRINTEX 
7 5 ( 1 7nm) (£Ui, x^ttSJ) . # 3 9 5 0 (1 
6nm) (=SIE<b* (**) 8) . Sfctttt? 
y ^©^^^iSffiW^lt UT«, D-T^5yi' 
(2 7 0nm) (*— >#;i/7ai!D , RAVENMTP 
(2 7 5nm) (3D>K7;&-#>ttW £*gtfSIl£: 

*tTtrs. 5 0~2ooi«o*-*>y7y^a, rfA 30 

[0 0 6 5] ^HJt^3(,>x, itrjffiAy^lf ©^#-#, 
0. 2-0. 8(»mT*!3, jKrGttattBfltf&ttOlieJP * 
^3~10nmT'*0, fAyi'ICDt-tW^Sia 
JRaAi, 1. 0- 1 5 nmT»%&^83&&#:&#3 
fcfefctt, ;v^1K*v>t, TOfif^Xi~3 0 

10-20 nmO«tSt ; J l tt*-#>^ , 5y^*&tt5 0 
-3 0 0m<Dmn?i)tj}--&>'77y!7fre>m'g.miRh 40 

[0 0 6 6] /Xyj?jifc«iniTai:t*»-c«*«i«K» 

*tbtll #SU<tt¥iSI)H*lMX)G«2 0~2 5 0 
nm, IC!fiU< «2 0- 1 5 0 (tmTt-X»i 
5~9©*«MH»**U|6lf&ft-&. *a@t*iLT 

i*<h|l^©fc©;W£ffl£ft£#, «f"Cfca-»{bft. a 

[0 0 6 7] *-#>^7 7f*»^**R»*0/< 

v*jB^©ssiin«tt. mm-rz&'&m 1 o oxtfett 50 
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l/T, JfSL< «3~4 OSffigCW^HT^O. HKJi? 
£L<«5~3 0Kftg|5©$&BT&3. *«9Jfc«*/'« 

y?m\t, ±BB*j*#3ft»a»-r*»'&a*ic«-**nT 

«. %7V)l>Wt* A^U>SE, 5f'J>«. S'JXf> 

X7-fy>S, Uy-JPS?. U/W>S?« Xt7d 
— 2~1 8ffl©Bfl»ft (RCOOH. 

Rtt^^l&i i~i 7ffl©7;u+;us, 
a>e»fc*&JB5W-A/. wrewitflSBExx^©^^^* 
sr^-tH" K7;u*;hj >sixfjk u->^>. hut 
;i/+;wtt^5g*i~5ffl. x^u->, 7" 

Ptri- >&<!:) . SttxX'rJk W«7^D->7-> 

S9tt. «S^ffl«HBi 0 0K««k:»bTji#. 0. 5- 
2 on«as©ieH-casiin;&ti.a. 

[0 0 6 8] jflS^liLTlt tt**&tt&7-?ICjl 
[0 0 6 9] A'y^ST^fflT^-S^SiJtbTtt, fi^J 

5 c m^nm&wmomt 

LTtt, JS{kt*x;i/-gfgffxji/*a^tt:« ^kt*x;p 
-Sfcfruf>*l^ mt¥—)U-72 'j;i/Xh 
u;^a:^#:. 7?'J Mixt^-t^u dx h 

7^ u;uSfx7,^;i/-^{t;tfxu^>**-& 

7^U;US?XX5 i JU-X5 1 U'>*fi'&«s:, 7*^7^ 

u ;p&xx5MU-7# 'J ;ux h u ;p#m^#, * ^7^ 
'J ^g&xx^-ifitt fx U ^>&S£r#. *9T9V 
«ixf;i'-x5 1 i/>fti^. #u#Hbfx;k ifi 

JPT^-Jk iHH£5!t*«flig (-fe;PD-x7-fe^-h7 
^W— K HJVa— xy-f 7-fe5 : — K -fe;UD-x7n 
K xbD-feJUn-xtei:) , x^U>-7^ 
>?x>#fi£#:. #ijxX"r;H»». ^PDt*x;ux- 

?-;u-7i7 | j;^xx5 : -;^a^< ysywit. &8 

[0 0 7 0] * fciSftttil* fcttSKSffilt 

a, 7i;-a*i. x#^->»re. #ue/u 
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3 — >»», X#*->-#'J75 HUMS. #'J-fV->7 

tt, f©SItSRa*«, 3D-M I RAUtetCi-Stf 
MTOStSTifSKBl. 0-1 5nm, II: 
$?3;b<«l. O-lOnmOftil;^. CCO^Sffi 

IC*5(^T\ Ay^iH -^©JP^O . 2~0. 8 m 
m. $e,fC$fSL<«0. 2~0. 7Mm©9iHT* 

[0 0 7 1 ] Ktttt] *58WKffl^6n*3£»#:tt>i« 
Ulfl'>rl/7^l/-f. #Ux^l/>^-7^ U— h 

U7tr-h, #'J;*J-#*-K #U73h\ #"J-f 
$F, #'J7SM5F, tfUx;U7*>. 7f«£#'J 

jWfcfllT?**. ^77^i»U 0 O'CWX©^**: 
RfflSb<. #Uifl/>t7^l/-K, 77SH/J; 

M¥3-2 2 4 1 2 7KS*ftS«k3fc«Ji*-f :A0X 

[0 0 7 2] *J8WfflBM*i*t*l:tt. 3£j##<hb 
TWYKOttMTOPO-3D<5M I RAU*£T»£L 
^MI7^1l^(SRa)liM, 5. 0nm£AT> 
$?*L<tt3. OnmJWT, £ £ L < « 2 . Onm^ 

¥(c9<b1B¥^Xffi&34«*3fr>£ttTI2ft<. 0. 5 
Mm«±©fi*^ig#&^£i##£tA>,, £fc3?®© 

-5. in5©7-< mt. L-THC a, S 

i , t i uE0)mfcto*mm&.<Dfa, 72 vjuxtaan 

tfSft*. £!##©»;*:&£ SRmaxtel 
AtmfiCF. tjRWaSSRittO. 5(imFiT. 
®ULiia!^«SRptt0. 5 p. m&Cf, <t»bM®m2 S Rv 
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9 0%«T. ¥l$8t:BS Aate5 /zm&Lb, 3 0 0(tm 

fca> hD-Jl/T^-5fc<7DT*0, 0. 0 1 dmA^ 1 
Mm©;*:€- $©*>©«•*£ 0 . lmm' &Jt0 01*^ 2 
0 0 0<l(753eHT3>hD-;i/-r^C<i:diT^-5«, 
[0 0 7 3] #5gBJKm>£n£3£##©F- 5ffitt# 
3; L < « 5 ~ 5 0 Kg/mm* (4 9~4 9 0MPa) . £ 
fc, £#&© 10 0^30 ^T©^iR«g^«»* b < « 
10 3%«T, ^^.»C« : *b<«l. 5%£TF. 80t;30 

ttO. 5 %JSy.T-C*-5. 5&ISt3&K«5~ 1 0 0Kg/mm 
« (4 9~980MPa) , 0 0~2 0 0 OK 

g/W (980~19600MPa) , *W^bK ® 

0- s ~10-'/m§. fifflB»««Cttl 0- 4 /RHXfil 
TT*D, »£L<«1 0"VRH%iyrFT'&&. HtlS 

20 (,:><, 

[0 0 7 4] [0ft] *5fi«©««l2»J««E©«tt!ft» 

*i?>g-rsxs«, 4>fc<<tfcigittx8. $h*xs. *s 
ffl*wx@tt-e-n*n2ef!g£A±fct)^nT 

a»sa, *»fc£T^T©Ei*m£©xg©«*j*fcw: 

«±©xST-#fiJbTmiaLTfcfr£*5&^o 
30 jRU«?U^>*fi«XS. Mlg, #«C*g©«i£ilSag 
©fc»©fi£xaT#«LT»AUTt>J:^. #389i© 

>x-y, mm--y* x^xh^-^a 
r^T^fctt*©-* (fc«b*»*jw©3on«xa 

±**«F*lA*) «±I«tt#10 0|il:»Ll5~5 0 
40 C^UTB^M? 1-106338, 1#lffl¥ 1-792 

^7-7 tf— x, x^-^f-x^sfjg-es^. cne.^ 

i T S d t *i T * « . 
50 [0 0 7 5] **B-C«)S*l«oa«E*«t#6a*t 



27 

WT©<fc 3 b^. 

httMKOS-BKtt&Tl -4 6 1 8 6^3SBa6 0-2 
3 8 1 7 9, <t#|»¥ 2-265672 fcPBjSSftT^S 

$g— fcttMH 6 3-8 8 0 8 0, 
2 - 1 7 9 7 1, - 2 6 5 6 7 2 KBfl^SnT 

i>* i5*a««l«7 U y h*r^rtlt*-50i 10 

H(C!t#Hfl5p2 - 1 7 4 9 6 5KMw*nTHi/tyi'7 

it-f #BiBa6 2- 9 5 1 7 4 J M#Hfi¥ 1-23 
6 9 6 8fcBB^$nTl-^«k'5^fe{C«fc0m* / Ny H 

C ffifitC-^Tte, #WSF3 -8 4 7 1 CM 

b, a*^K*^«c< b, K D -y zfyj bt£ii<DSiM^: 
[0 0 7 6] ^l/^IiD-^ilTXit?*^ #U 

SSlcSFSKSilOO'CeJllTSI.. «EE*»4»*b 
< «2 0 0 Kg/cm ( 1 . 9 6kN/m) HI, Z^^tf 
£b<«3 0 Okg/cm (2. 9 4kN/m) )X±t* 

So 

[0 0 7 7] *58W©a«8BftjaM*:©^y Kfc*rr*J* 
*«»ttffl«- 1 0*C~4 0*C. IS0%~9 5%©36 
ItfeWO. 5«T, *?£b<te0. 3£TF, 3?B5« 
att*[tt»*b<tt«ttffi3j»l 0 4 ~1 0" Q/sq. m@ 
ffitt- 5 0 0V^6+ 5 0 0VJWfW£?£bV>„ &14J1© 40 
0 . 5 -CO#tt*ttfflCg**lS)T»* KB10 

0 ~ 2 0 0 0 Kg/ram' (9 8 0-1 9 6 OMPa) , WSSi 
3&S«4i?£ b < 1 0 ~ 7 OKg/mm' (98~686MP 

a) , afte»»flc©»tt*ttiiirt«-*iftTr**L,<tt 

1 0 0 ~ 1 5 0 OKg/mm' (9 8 0-1 4 7 0 OMP 

a) . 38@©tf«jifi;b<tt0. 5%£IT, lOOtEl 
T©a&^*fiflr?<DllMXI8*tt#*b<fin %£TF. 
$e.C<ffSb<ttO. 5%«T, fco<h*>$?£b<« 
0. lXHTTW. BBtttJiOJtf^XtegffiaKl 1 OH 
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ot«±i2o'cra<!ffi:t<- Tm#m&mo*:n 
race- i o o*c*i»*b^. m&Sftswnai x i o' 

~8 X 1 O'N/m' ©9eHfC*-5Cli:*<<if$b<. 
lE&teO. 2KT^5Ct*WSLK Jfl^iE^*^ 

<H100 mg/m' KT, £ fcjf S b < 1 Omg/m' HT 

JfSb<tt3 0§1%HT. £6C#$b<tt2 0£g 
%HTTS5. ffll»*ttilSU***fc-rfc«>k:tt/jNa^» 

[0 0 7 8] &3D-M I R AUteTiffl^bfef 

-MSfiSRaB, ffSKIil. 0~3. 0 nm, 
HfC*f*b<ttl. 0-2. 5 nmT&-5„ ffi&tt)I©S( 
*igf£Rmax«0. 5/tm«T, +M^t$RzfiO. 
3 (irn^T, +<i>lSlIJifi(£RpttO. 3fimKT. 4"C> 
ES^RvfctO. 3 (imElT, *<Ci«Wffl«sPSrtt2 0 
~8 0%J^T, ^i&SAattS-S 0 0 tfraHT* 5 !? 
SLV^ Ittlrogl^liO, 0 1 Aim- 1 Aim©* 

££©*>©£ o~ 2 o o 0®©l6fflTffilc(cts^-rsc: 

TS^tJ&W^b^. 

[0079] *&w<Dm%iR&mm*. 

[0 0 8 0] 

#fgBJl©^g£jg*.&^|5S0 dtlS^ISS^JfcE^* 

*»«c#©«jfi)*i K«"r*-#>^?y ^ 
b/fc. 

[0 0 8 1] 8cKft«K»tt# (A) ©M3t 
SlCitSilW (A) (*-#>^9i»f (CO 
LUMBIAN Chem. 1±SS RAVEN 2500 URTLA, sp^&'PlM X 

13nm) ] 7y*<bfflafflRl6«rtKAn, 

|E5mmHg (0. 67kPa) . 8l£5 0mmH 
g (6. 7kPa) , &mi£7 0 5mmHg (94kP 
a) , 5#ra©*ttT7y*flSffla!b&. £©&©£*& 
3? 2 5 0tT, f@fP7K^*2 5£«%£^A,75:£»,6 0 
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CO 0 8 2] CfflfA&JcttOtt&ft] ^MTtf-*-fC 
7K3 0ml*An, -?-©±C:iis<j3 Omgfflt>^MI 

S ; 1 5$>J£/,I*]. A; 1 6~3 0#, A' ;31~45 
6>, B ; 4 6-6 0&, B' ; 6 l~75g>, C ; 76 10 
~9 0#, C ; 9 l©>ULh (fSfcfcH) 

Co o 8 3] cs«f?*wiii^&D Sfltffiktt. jftjfcai 

S9tM«XlM (1*5 5 3/ 0**1 1# (1 9 7 6) N 
o. 5, PP. 433-440) KtE-aTSHeLfc. 

(1. 3 3 X 1 0" 1 P a) OX??Tl 5 0 tn? 3 PSMilD 
CiHSJg] -tfB7>X;i/£2 0 c c©*^Xoft$SI:A 20 
»(*3©i&a^— J£ (2 5t) KteoTfrS. if7X7> 

KlEUfeo WJSStlfcttttl 1 5mJ/m' T?<fc?>, 
s|sf*-#>7'7-y^roffl8 7m J /m' ttfc^LT^:^ 
e*S*2k:*bfc. Sit, ffifiSbfctt 

\ZmLfc. 30 
C 0 0 8 4 ] i&K jft*Kf»tttt (B) ©«jg 

strnmrnm* (a) se^, ttKg**KfM&tt (a) © 
«atB«fcUT7y*fl:iaaufc , bo*, 2&K200 

tT, fia?n*^2 5s§=»%£^A,/££Si,6 0 Om 1 / 

x^ y y ©*»c*#-r *aintt©R« t bT«ft**tts 

CO 0 8 5] &St#i3tff8M&# (C) <DMm 
fcrnMBUfc (C) "C 3b <b COLUMBIAN Chem. tt®i RAVEN 40 

5000 URTLA II, WttW-fX 8 nmtc^^fc^ 
tt, &ft^S!S®*»&& (A) ©Ki6£H*fcbT, 7»; 
fftffllL-fc. d©t>©£2ig2 5 Ott, fiSfn*^ 
2 5§l%^fc^6 0 0ml 2 

[0086] &ngi$Kf»&tt (c ) ©sj>t 

WtMWftWfc <C ) T?$.-5C0LUMBIAN Chem. a§S RAV 
EN 5000 URTLA III, ¥*Stfr?-!M X 8 nm»C^A.fcJ^ 50 
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fl-tt, %ffK*Kf»«[flc (A) ©«jfitH«fcUT. 7 
7fttlbfc. ifflt)OMS2 5 0'CT 1 fiS?n*j& 
^2 5$a%Sr-&^*S^,6 0 0ml /ft&ffi.l,fj.tft> 

zmmii&mvrz. »6ftfc3fcK*-#>:/5 y y ©*»;: 
c o o 8 7 ] &mmmw®®.#- <d) ©Mil 

&5ft®*»&#: (D) T fe^CABOT^tiSBLACK PEARS 1100: 
^^iJ-fXUnmt^^fc^tt. %HRJKKf»tK 
<fc (A) ©«J6tR*fcbT, 7*WWll/ft. e:© 

*>©£i&g2 5 o*ct. fia?p*^2 5gffi%£-&A,fc* 

3?»,6 0 0ml X#*W^&a*S 2B*nM&3bfc. »S 

nfc&S7j-^>x^ y ^ ©*ic*rr zmn&<DRmii 

C 0 0 8 8 ] &Kft*Kf»&# (E) ©SSSt 
MStfH»:K# (E) f$)?>CAB0mSa MONARCH 1 
100 : ¥^tt^tJ-fXl4nmKJE*.fcet^tt, &KE$Pi? 

fc„ 2 5 otT, sawt 2 5»% 

6 0 0 m 1 £«{ bfctf S 2 B#Ffl$>La L 
fee »Stt;fc&Jfc&-#>X5y*©*i::»;r*iBfttt 
©R«£l,TWft«*tt:SWj£Ufc. iisg*<£«2lc^L 

[0089] &&mmn®mft (f) ©aaifi 

(F) T?»*CAB0Ttt«l BLACK PEARS 90 
0 : WS^M XlSnrnKgAfcEWi, 

f»a# (A) ©«jfttra«KbT. 7y*ftMIb&. 
d©*>©£ifiK2 5 0"CT, fi*D*ia2 5!gil«St 
/uti&%6 0 0ml/^&IL&*5^2HMjHibfc. 
f§£>nfce$:S;*J-tf >X5 y y o*C»t4inttcDR 

2 (C^bfc. 

[0 0 9 0] 3cKK9RK{»»» (G) ©Sifi 

(G) T*^>CAB0mSi! BLACK PEARS 80 
0:¥iStt : PlMXl7nmfc**fce<W*, 3fcKK^S 
t&S# (A) ©S^tlsHSCLT, 7v*ftMbfc. 
^(Ofe©$M2 5 0 , Ct 1 fiS?PzKilSC2 5^S%*^ 
A.fc*^»6 0 Om l/a-fc«Ufc#&2l$M*!3Ufc. 

[0 0 9 1] &Kft*Jtt»«M* (H) ©Sfjg 
«*H»tt# (H) T?** = *fl:*a«t950 :¥^«ItF 
+1-^X16 nmfc^fc^tt, (A) 

©«jStn«cLr. 7<y^{b5aaufc. c©fe©«:M 
g25 oict, 5mm%^A J fc^%6 0 

om i /#£S!tL&#?> 2^ra«aaLfc. tenfcsi 

A-*>7'7 y ?©*lC*f-r3tBfttt©R&£ LTfSi^ 

[0092] fcmmmntt- ( i ) (Jtis««) 
fcmnffi$L& (g) (a) ©siit^ 
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mtLTfcmmm%L& (h) ©s«^Rr/(ffi^«*i4$ 

Si 



32 



10 0 9 3] 
[*1] 



tft*Rt»«t 






fe 








(nm) 


(mVg) 


DBPq&j&S 

(mL/IOOg) 


PH 




(A) 


RAVEN 2500 URTRA 


COLUMBIAN Chem. 


13 


270 


66 


5.8 


M 




RAVEN 5000 URTRA II 


COLUMBIAN Chem. 


* 


583 


95 


2.5 


10.5 


«?■> 


RAVEN 5000 URTRA III 


COLUMBIAN Chem. 


8 


583 


1 95 


2.9 ! 


10.6 




i BLACK PEARL 1100 


CABOT 


14 


i 2 40 


50 


7.0 


2.0 ! 




MONARCH 1100 


CABOT 


14 


240 


50 


7.0 


2.0 




BLACK PEARL 900 


CABOT 


15 


230 


64 


7.0 


20 




BLACK PEARL 800 


CABOT 


17 


210 


68 


9.0 




(H) 


#950 




16 


250 


76 


7.0 





[0 0 9 4] [*2] 







(mJ/m 2 ) 






F 2 /0 8 /N 3 mmHg(kPa) 


M^(X5/fia^7KJR^S(vol%) 
/2S^^S(ml/^)/^ra(hr) 




(A) 


6/60/706 (0.7/7/93.8) - 5 


26Q/25/60G/2 


115 


s 


(B) 


m± 


200/26/600/8 




s 


(C) 


m± 


250/25/600/2 


114 


s 


(C - ) 


m± 


250/26/600/2 


1 1 4 


s 


(D) 


m± 


260/25/600/2 




s 


(E) 


m± 


260/25/600/2 




s 


(F) 


m± 


250/25/600/2 


1 1 6 


s 


(G) 


m± 


260/26/600/2 




s 


(H) 


m± 


260/25/600/2 


1 1 2 


s 


(I) 


m± 






A 


##01 






87 


B 



[0 0 9 5] 



mm&mi»* i o o as 

(Co/Fe = 30B?X, Al/Fe=8Ef%. Y/Fe = 6Sf%, 
He 2 3 5 OxMry H (1. 8 7xi0 s A/m) > 
it3?®«5 5mVg, 
osl40A-m'/kg, 

MfD--fXl 4 0 A. W-i^&m&O. 0 6 8 Mm, ¥^tt 6 

mwmitmm 2 5 A) 

ttfte=.;p«^fl: MR110 (B*if^>ttM) 12« 

■$VOU?>mm UR8 20 0 (*#^thSS) 4» 

a7;W5^- (WttTtf-f X 0. 15(im) 5gB 

tl-^>Zfyy{f {W-ajttLTlM X 4 0nm) 5 

as 

7xz:;w*x*>g? 3 

^fWf71/-h 5 SB 
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[0 0 9 7] 
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34 



1 8 0 35 
1 8 0 35 



*«tt»* «-Fe,0, 8 035 

0. 12«m, BET^tCfc^Jt^Sa 5 0m'/g 

ph 9, *®»a»j7;u3fls*4ii(Ai,o,tUT i: 

o7*5t (TOtMHMX 0. 15nm) 



^{tt*-;i/tt-&^ MR 1 1 0 (B 
#U->U^>«fIB UR8 2 0 0 

*^;i/x^;i/3r h>/->47o^*-y-y > (7/3j 



/ty»l«Afflft#ittit (1) 

httSS. BP - 8 0 0 

(ftSft*!* (HO 8. H I T 6 OA, 
^-XSSag : 9) 

m7?uzs7=.>mm& 

[0 0 9 8] ±fB©ffi4Jlffl*&$h 

n^nconT. soft, #u^-ft;tf-ju, 7izji^*x 

*>&£&;£*© 5 0«»%©&^#J£x-^TiIiS*L 

^ 5 -f > L fc. # S n&#**fc # U -C V -> 
7*- hS*IttlOi#«fcl4 1 S». l&ffi*©M# 

4 35£*ra;t. $e.(c^-n^*ti(c->i'n^^ity 

>3 035£fiDX., 1 tfm0^ai*#t*7>f Jl'i'- 

[0099] m^nt^m^mm^mm^m^^ &.mm 

(DTMmomtstf 1 • 7 urn fc&Si; -5 £$<=>£•?■© 
0. 2 0 Mm£&£J;5K:, J?$ 5. 5(imTWI 

tf**::^, mm& i £t£w.mvi&\z$>z>5*>\z6 o o 

OlMfyH (4. 8X10 s A/m) ©SS**J*"3 50 



^fe^+t-fX : 1 7nm) 



T^tt^lM X : 2 7 



W&^IMX: 0. 



735 
2 0 
1 2 SB 
535 
4m 
635 
5 SB 
50S8 



1 0 0 35 

1 0 015 
Onm) 

1 5 35 
1 7 Mm, 



40 



1 2 035 
1 5 35 
4 035 
535 
5 35 
535 
535 
2 2 0 0g|5 
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